CL (X) induced by the norm of X.
(2.4)
D(x,A) = inf{||a? -α||:αe A} .
The lemma given below is well-known and is used in § 3.
LEMMA 2.1. Suppose A 9 B e CL (X) and aeA. Then, for q > 0, there exists an element beB such that d(a 9 
b) ^ H(A 9 B) + q .
A point x 6 X is said to be a fixed point for the multivalued mapping /: X-+ CL (X) if x e f(x).
We follow the notation of [6] . Let (a ik ) be an n x n nonnegative matrix. Define Using this lemma he obtained the following fixed point theorem. (Actually Matkowski proved this theorem in the setting of complete metric spaces.) THEOREM 2.1. Let X i be Banach spaces and 2V X 1 x x X n -> X i9 i = l f , n be mappings such that
where a ik > 0, i, fc = 1, , w. 1/ ίfee numbers a\ k , 1 = 1, •• ,n; i 9 k = 1, , n + 1 -I defined by (2.5) and (2.6) fulfill (2.8), then the system of equations where xf +1 = T^ccf, , &J), &< e X*, ί = 1, , n is arbitrarily chosen.
Considerations of some of the fundamental problems of numerical analysis and operator theory led Altman [1] to the concept of contractors.
DEFINITION 2.1 [p. 8, [1] ]. Let P: D(P) aX-^Y, D(P) being the domain of P, be a nonlinear operator from a Banach space X to a Banach space l^and Γ(x): Y -> Xbe a bounded linear operator associated with xeX.
We say that P has a contractor Γ(x) if there is a positive number q < 1 such that 
, %. Let α, /c = 6 ΐA . + c α , i, & = 1, , n, be positive and the numbers a\ h defined by (2.5) and (2.6) fulfill (2.8). Then, by Lemma 2.2, there exists a positive solution r lf -,r n of the system of inequalities (2.7). We define 
3) ΐ = 1, , n such that Proof. Let (x ίf , x n ) e D be an arbitrary element. Choose
We can assume without loss of generality that \\y\\ ^ r i9 r t ^ 1, i = 1, , w, since the set of solutions to the system (2.7) is closed with respect to multiplication by positive scalars. Define (3.6) x\ -
Replacing x t by x t and y t by -^ in (3.4) (b) and using (3.6) we get, We shall now construct inductively sequences {xf} and {yf} i -1, , n such that For m = 1, the above hypotheses are true, in view of (3.4) (a), (3.6) and (3.9) . Assume the truth of (3.10)(a), (3.10) Proof. That the above theorem follows as a corollary for the Theorem 3.1 can be seen if we put /*<($*) = /, (x t e X % ), the identity operator on X i and P^^, , x n ) = ^ -^(α?!, , α; n ) i = 1, , n in (3.4) (b) and observe that it reduces to 
which is nothing but condition (3.15). It can be similarly shown that (3.15) implies (3.4) (b) in this case. To prove that the operator F if i = 1, , n is closed in the sense of Definition 3.1, observe that we have shown in the proof of Theorem 3.1 that xf -> x i and yf e -P*(αΓ, , a£), i.e., yTexT -ί\(xϊ\ , off) i = 1, , w, and yt -> 0 as m -> co ? i.e., xf -y™ -+ χ i9 ί = 1, As 0 < c < 1 and
•,»,») is a Proof. For n = 1, Theorem 3.1 reduces to the above theorem for the choice c ik = 0, b ik = a ik , i, k = 1, , n i.e., &!! = a n = g < 1, and c = 0.
Π
• Besides, Theorem 3.1 yields as corollaries several fixed point theorems for single-valued mappings including the following theorem proved elsewhere (Theorem 2. 1, [2] •
The above Theorem proved in [2] unified, in the setting of Banach spaces, Altman's extension of the contraction principle and Matkowski's fixed point theorem.
